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Quantification of o,p' and p,p'-DDT and DDE Isomers
To quantify o,p' and p,p' isomers of DDT and DDE, 1 mL aliquots of serum were spiked with isotopically labeled internal standards and vortex mixed to homogenize. Five percent Na 2 SO 4 (in water): propanol (85:15 v/v) solution was added to denature serum proteins. Denatured serum samples were extracted using C18 solid phase extraction (SPE) cartridges with a water/propanol wash and elution with hexane/ethyl acetate (1:1 v/v). The eluates were dried over anhydrous Na 2 SO 4 and concentrated to 2 mL. Concentrates were passed through a Florisil® SPE cartridge to remove residual biogenic material. SPE cartridges were eluated with hexane:ethyl acetate (1:1 v/v) and concentrated to dryness. Residues were reconstituted in 100 µL isooctane and placed in GC vials for analysis. 2 µL of the reconstituted residues were injected into a gas chromatography and separated using a DB-5MS (5%-Phenyl)-methylpolysiloxane, 0.25 µ film thickness, 0.25 mm ID x 30 m) capillary column. The target analytes were analyzed using tandem mass spectrometry. Two precursor-product ion transitions (one for quantification, one for confirmation) were monitored for each target analyte and one for each internal standard. In order to be positively identified as the target analyte, the following criteria had to be met: (1) both quantification and confirmation ions must be present; (2) the ratio of the quantification to confirmation ion areas had to be within ± 20% of the theoretical Cl isotope ratio; (3) co-elution of native analyte with its respective 13C-labelled internal standard or elution 4-6 seconds after its respective 2H-labeled internal standard. The concentration of each analyte was calculated from its individual matrixmatched linear isotope dilution calibration.
Quality Control Results for VHEMBE Serum Analysis
Laboratory quality control procedures included matrix-matched calibrants and serum and reagent blanks prepared and analyzed concurrently with unknown samples in each analytic run. Across the 9 calibration standards (n = 64), the average recovery ranged from 97 to 103% for all DDT/E isomers and the coefficient of variation of the standard measurements ranged from 7.7% to 13.7% for all DDT/E isomers. The average (SD) laboratory blank concentration (n = 18) was 0. For field blanks, all steps of the blood collection procedure were mimicked (pulled into vacutainer, spun in centrifuge, aliquoted into cryovials, etc.) to determine if any contamination occurred during either the blood collection or analysis. Sealed blanks were directly aliquoted into cryovials to determine if any contamination occurred during the analysis. All field and sealed blanks (n = 6) were below the LOD, indicating little contamination during sample collection, processing, and analysis (results not shown).
Field spikes indicated that our p,p'-DDE concentrations were approximately three times lower than expected. New p,p'-DDE standards were quantified, which confirmed that our previously used standards were scaled incorrectly. The ratio of the average percent recovery across nine standards for p,p'-DDE concentrations from the new and old standards was used to scale our p,p'-DDE measurements (scaling factor = 3.30). To further test our scaling approach, we compared 11 p,p' and o,p'-DDE concentrations using our old calibration curve after applying the scaling factor to those quantified using the new calibration curve and found strong agreement between these replicate measurements. For example, the average relative percent difference (RPD) between the measurements was 4.7% for p,p'-DDE (RPD range: 0.8-11.1%) and 5.4% for o,p'-DDE (RPD range: 0.6-10.9%). (Whitworth et al. 2014) , NSA-BRC = Norway-South Africa Bilateral Research Collaborative (Channa et al. 2012) , THES = Total Homestead Environment Study (Van Dyk et al. 2010) , LMSQ = Limpopo men's serum quality study (Aneck-Hahn et al. 2007 ), NHANES = National Health and Nutrition Examination Survey (Center for Disease Control 2000 Control , 2002 Control , 2004 , CHAMACOS = Center for the Health Assessment of Mother and Children of Salinas study (Bradman et al. 2007 ) ,CHDS = Child Health and Development Study (Bhatia et al. 2004) , CPP = Collaborative Perinatal Project (Jusko et al. 2012 ) b Year(s) blood collected. c NA = not available. Majority of samples below limit of detection (LOD) and lipid-adjusted LOD not presented. d Number of p,p'-DDT measurements = 263. e Distributions estimated from the reported mean and standard deviation (see text). f LOD for p,p'-DDT was approximately 5.1 ng/g-lipid across the three sampling periods (1999-2000, 2001-2002, and 2003-2004) . 
Additional Results
